Microwear patterns from Natufian hunter-gatherers (12,500-10,250 bp) and early Neolithic (10,250-7,500 bp) farmers from northern Israel are correlated with location on facet nine and related to an archaeologically suggested change in food preparation. Casts of permanent second mandibular molars are examined with a scanning electron microscope at a magnification of 5003. Digitized micrographs are taken from the upper and lower part of facet nine. Microwear patterns are recorded with an image-analysis computer program and compared within and between samples, using univariate and multivariate analyses. Comparisons within samples reveal a greater frequency of pits on the lower part of the facet among the farmers, compared to the
upper part. Microwear does not vary over the facet among the hunter-gatherers. Comparisons between samples reveal larger dental pits (length and width) and wider scratches among the farmers at the bottom of the facet, compared to the hunter-gatherers. Microwear does not vary between samples at the top of the facet. The microwear patterns suggest that the Natufian to early Neolithic development led to a harder diet, and this is related to an archaeologically suggested change in food processing. The harder diet of the early farmers may have required higher bite forces that were exerted at the bottom of facet nine, in the basin of the tooth. The development from a Natufian (12,500-10,250 bp) to early Neolithic (10,250-7,500 bp) culture in the Levant led to changes in settlement patterns, architecture, tools, and biological characteristics and demographic structure of the people (Bar Yosef, 1992 Bar Yosef and Belfer-Cohen, 1989; Eshed et al., 2004a,b; Garrod, 1957; Henry, 1989; Kenyon, 1957; Mellaart, 1975; Moore, 1982; Rollefson and Kohler-Röllefson, 1989; Wright, 1993) . The early prepottery Neolithic culture (PPN), which is subdivided into an initial (PPNA, 10,250-9,400 bp), middle (PPNB, 9,400-8,100 bp), and late phase (PPNC, 8, 500 bp) , was also characterized by dietary developments. Animal and plant foods that were hunted and gathered by the Natufians were increasingly farmed during the Neolithic (Clutton-Brock, 1971; Colledge, 1994; Legge, 1996; Martin, 1994; Willcox, 1998) . These dietary developments were detected in human skeletons, through Sr-Ca ratios and changes in the prevalence of dental caries (Sillen, 1981 (Sillen, , 1986 Smith et al., 1984) . Dietary abrasiveness was also inferred from dental macrowear in Natufian populations (Smith, 1972; Smith et al., 1984 ). Yet few have made direct comparisons between periods in order to infer dietary texture (hardness vs. softness).
The aim of the present study is to infer dietary texture during the Natufian to early Neolithic development in northern Israel from microscopic dental pits and scratches (dental microwear). Prior studies demonstrated the efficacy of dental microwear for dietary inference among early hominids (Grine, 1981 (Grine, , 1987 Grine and Kay, 1987; Lalueza and Pérez-Pérez, 1993; Lalueza et al., 1996; Puech, 1992; Puech et al., 1983; Ungar and Grine, 1991; Walker, 1979) , fossil primates (Teaford, 1993; Ungar, 1996) , and archaeological samples of modern humans (Blaeur and Rose, 1982; Bullington, 1991; Gordon, 1986; Harmon and Rose, 1988; Molleson and Jones, 1991; Molleson et al., 1993; Pastor, 1993; Puech, 1976; Schmidt, 2001; Teaford, 1991; Teaford et al., 2001; Ungar and Spencer, 1999) .
Dental microwear is caused by hard abrasive particles as they are moved over the tooth surface during chewing. Some plant foods contain these particles, known as phytoliths (Baker et al., 1959; Piperno, 1988) , and these are implicated as a cause of both scratches (Mills, 1955; Teaford, 1993; Walker and Teaford, 1989; Walker et al., 1978) and pits (Gü gel et al., 2001) . Hard nonfood particles, such as dietary grit, can produce a similar effect (Covert and Kay, 1981; Peters, 1982; Teaford and Lytle, 1996) .
Another inferred cause of microwear is tooth-on-tooth contact (Every, 1974) . Such contact might remove enamel flakes (Rensberger, 1978) , hydroxyapatite crystallites (Teaford and Runestad, 1992; Teaford and Walker, 1984) , prism-sized chips (Rensberger, 2000; Walker, 1984) , or anomalous ameloblast-sized enamel that proj-ects beyond the surrounding surface (Boyde, 1989) . This idea is supported by the presence of dental pits on the teeth of stillborn guinea pigs, and between interproximal surfaces, because neither are exposed to the abrasive effects of food (Teaford and Walker, 1983; Pérez-Pérez et al., 2003) . Potentially, microwear size measurements may be able to identify tooth-on-tooth contact, given that enamel prisms and ameloblasts have average dimensions (4-5 lm; Eisenmann, 1998; Moss-Salentijn and Henrdricks-Klyvert, 1990) .
Based on these causal agents, studies on extant species correlated variations in microwear patterns (frequency and size of pits and scratches) with dietary abrasiveness and texture. For instance, an increase in dietary abrasiveness can produce more scratches (e.g., Teaford and Lytle, 1996; Walker et al., 1978) , while harder diets can generate more pits (e.g., Teaford and Walker, 1984; Teaford, 1985; Strait, 1993) . Similar correlations were inferred from microwear size measurements. For example, harder foods can cause wider pits (Teaford and Oyen, 1989; Teaford and Runestad, 1992) , while introducing larger particles into a diet can result in wider scratches (Ungar, 1992 (Ungar, , 1994 . However, the type and amount of force that is exerted during chewing may influence all of these measurements. For instance, a model of microwear formation processes developed in chimpanzees suggests that more shear and compression may increase scratch length and width, while a reduction in shear and increase in compression might increase pit size (Gordon, 1982) .
THE PREHISTORIC ECONOMY
Natufian hunter-gatherers from northern Israel, around the upper/lower Galilee and Mount Carmel region, exploited a diverse range of potentially edible animal and plant foods from both sedentary and more mobile settlements (e.g., Bar Yosef, 1998 ; see also Fig. 1 ). Animal foods included gazelle, pig, deer, cattle, caprine, and fish at sites bordering Lake Hulleh (Bar Yosef, 1993; Martin, 1994; Noy, 1993; Perrot, 1993) . Plant foods included wild barley, lentils, and nuts (Henry, 1989; Hopf and Bar Yosef, 1987; Noy et al., 1973; Perrot, 1993; Willcox, 1999) , some of which might have been prepared for consumption through dehusking and grinding (e.g., Hillman, 1984 Hillman, , 1985 , using mortars, pestles, and grinding stones that were constructed from basalt, limestone, and sandstone (Bar Yosef, 1991 Henry, 1989; Noy, 1993; Perrot, 1960 Perrot, , 1993 Stekelis and Yizraeli, 1963) .
Early Neolithic people in the study area practiced a hunting-farming economy from increasingly sedentary settlements (e.g., Garfinkel, 1987) . As with the Natufians, animal foods included wild gazelle, cattle, and deer (Gopher, 1997; Hershkovitz and Galil, 1990) , though caprine may have been under a degree of human control at some sites . Unlike the Natufians, some plant foods, such as emmer wheat, broad beans, and lentils, were cultivated (Galil, 1993; Galil et al., 1993; Garfinkel, 1987) and perhaps prepared for consumption using the large grinding tools (querns/grinding slabs) that are a characteristic of early Neolithic people Garfinkel, 1993; Gopher, 1997; GoringMorris, 1995; Wright, 1993) .
The economy of the Natufian and early Neolithic people in the study area differs in two ways. First, the sheer volume of potentially edible plant remains at some Neolithic sites, such as emmer wheat and pulses, suggests a dietary emphasis toward farmed foods (Galil, 1993; Galil et al., 1993; Garfinkel, 1987) . Second, the increase in size of stone tools at some Neolithic sites might reflect an increased emphasis toward grinding plant foods, so that their nutritional value could be maximized, perhaps because local cultivable land was overexploited (Wright, 1993) .
Hypothesis
More stone-ground foods could have increased the amount of hard abrasives entering the early Neolithic diet. This study tests the hypothesis that a harder, more abrasive diet will produce larger and more frequent pits. Given that the seed coats of plants such as wheat are removed prior to consumption (Hillman, 1985) , and that these contain phytoliths (Piperno, 1988) , changes in scratch frequency and scratch length are not anticipated.
MATERIALS
The second mandibular molar was selected from 60 human skeletons recovered from eight archaeological 309 sites in the study area (Fig. 1) . Thirty skeletons date from early and late in the Natufian period (Hayonim Cave, n ¼ 16; Ein Mallaha, n ¼ 8; Nahal Oren Terrace, n ¼ 4; and Raqefet Cave, n ¼ 2) and 30 date from the PPNB/C periods (Kfar Hahoresh, n ¼ 19; Yiftahel, n ¼ 3; Horvat Galil, n ¼ 2; and Atlit Yam, n ¼ 6). Each site has several stratigraphic layers that include well-documented evidence for Natufian (Bar Yosef, 1991; Noy, 1989; Noy and Higgs, 1971; Perrot, 1993; Valla et al., 1998) and Neolithic (Galil, 1993; Garfinkel, 1993; Gopher, 1997; Goring Morris, 2000; Hershkovitz et al., 1986; Hershkovitz and Galil, 1990; Hershkovitz and Gopher, 1988) habitation. The skeletons are curated at the Sackler School of Medicine, Tel Aviv University.
METHODS

Developing a methodology
Microwear patterns are influenced by variations in shearing and compressive forces, along the tooth row, between shearing and grinding facets, and between the upper and lower part of shearing facets (Bullington, 1991; Gordon, 1982; King et al., 1999; Mahoney, 2006; Robson and Young, 1990; Teaford, 1985; Teaford and Oyen, 1989) . Preliminary studies indicate that microwear patterns may also vary over grinding facets (Mahoney, 2006) . The present study focuses on a grinding facet, facet nine, which is located on the occlusal surface of the disto-buccal cusp on the second mandibular molar (Maier and Schneck, 1982 ; see also Fig. 2 ). Facet nine experiences both compression and shear during chewing (Kay and Hiiemae, 1974) . If these forces varied over the facet among Natufian and early Neolithic people, influencing microwear, then perhaps this might also influence microwear comparisons between huntergatherers and farmers. This would be of particular interest in a diet-microwear study because it might be possible to choose a location on the facet that would optimize microwear variations between samples.
The analyses involve two stages. In the first stage, microwear patterns are compared between the upper and lower part of facet nine among hunter-gatherers and farmers. The aim is to establish if microwear varies over the facet (within-samples comparison; see Table 1) . Microwear patterns are then compared between huntergatherers and farmers, at the upper part of the facet and then the lower part. The aim is to evaluate if microwear variations between the two groups are influenced by dental location (between-samples comparison). The skeletal material used in the first stage of the analysis (hunter-gatherers, n ¼ 10; farmers, n ¼ 10) is a subset of the sample used in stage two, and they were chosen because they produced a micrograph at both the top and bottom of the facet. In the second stage of the analysis, the sample size is increased (hunter-gatherers, n ¼ 30; farmers, n ¼ 30), and a comparison is conducted between samples at a dental location chosen on the basis of the results from stage one.
Prior research showed no relationship between microwear and the age, sex, and habitat (coastal sites vs. inland) of samples when subdivided by period (Mahoney, 2003) . Others also showed no relationship between microwear and sex (King et al., 1999; Nystrom et al., 2004; Pérez-Pérez et al., 1994) , age (King et al., 1999; Nystrom et al., 2004) , or location of an archaeological site (Schmidt, 2001) . Therefore, the data were pooled for the present study (i.e., early and late Natufian combined, and PPNB and PPNC combined).
The microwear procedure
All contaminants were removed from the dental surface using ethanol and cotton wool, and an impression was taken using a rubber-based addition-curing silicone (Lightbody 1 President Jet, Coltène). Following Nystrom et al. (2004) , facet nine was excised from each impression using a scalpel, thus reducing scanning electron microscope (SEM) image distortion due to angulation of the tooth surface (Gordon, 1982) . The excised facet was surrounded with dental putty (President Putty 1 , Coltène) to create a depression. An epoxy resin (Araldite MY 753, hardener HY 956, Ciba-Geigy) was poured into the depression to produce a cast of the facet. Each cast was mounted on an aluminium stub after its base had been coated with an electrode paint (Electrodag 1415 M). The top and bottom of each facet was marked on each stub to help orient the facet in the SEM specimen chamber. The stub was placed into a Sputter Coating Unit (EMSCOPE SC500) for 3 min to receive a 20-nm coating of gold-palladium. Digitized micrographs were taken using an SEM (CAMSCAN) at the Sorby Centre for Electron Microscopy and Microanalysis, University of Sheffield. The CAMSCAN was operated in the secondary electron emission mode, with a spot size of 3.0 and an accelerating voltage of 15 kV. Dental casts were orientated perpendicular (tilt angle 08) to the primary beam. For each cast, the entire facet was examined at a magnification of 203. The length of the bottom edge of the facet was measured on the SEM viewing screen, using a ruler. After the midpoint was identified, magnification was increased to 5003, and a micrograph was taken. Where a facet terminated in a point, the apex of the point was chosen. The procedure was repeated at the top of the facet, although ultimately the dental locations varied between individuals because of differences in facet size. Each digitized micrograph (700 3 500 pixels) represented approximately 0.03 mm 2 of the tooth surface. A 4:1 length-to-width ratio was used to distinguish between pits and scratches, which were measured and counted using a semiautomated image-analysis computer program (Microware version 3.0 Beta ; Ungar, 1997) . The program was operated with a resolution of 0.333 lm per pixel (dots per inch [DPI] 152). Eight microwear variables were created automatically by Microware 3.0 for each micrograph, and these were used in all analyses: total number of features (i.e., total number of pits and scratches combined), mean number of pits, mean number of scratches, percent pits, mean length and width of pits, and mean length and width of scratches.
Statistical procedure for stage one
Within samples. A paired-samples t-test was used to compare microwear from the top of the facet with the bottom, in the Natufian and then the early Neolithic sample. This test assumes that the differences calculated for each pair have a normal distribution (Norusis, 1991) , and this was checked with a Kolmogorov-Smirnov goodness-of-fit-test (KS-test). In addition, each variable was either log-or square root-transformed (percent pits arcsine-transformed; Zar, 1999) to reduce the influence of univariate outlying data.
Between samples. An independent-samples t-test was chosen to compare microwear across the two time periods, at the top of the facet and then at the bottom. The test assumes that the data have a normal distribution, and that the two groups have an approximately equal variance. The assumptions were checked with a KS-test and Levene's test, respectively. Each variable also received the appropriate transformation (see above). All statistical tests were conducted using SPSS 11 for Windows. The significance level was set at P 0.05.
Statistical procedure for stage two
Between samples. A discriminant function analysis (DFA) was chosen to evaluate how well the (significant) microwear patterns characterize the two groups, and to assess how each (significant) microwear variable contributes to between-samples variation. In a DFA, a new variable is created from a linear combination of independent variables (i.e., microwear variables), named a function. Each independent variable is assigned a coefficient, which is selected to maximize the difference between previously defined groups (i.e., hunter-gatherers or farmers). Each individual is assigned a score from the function. The score is used to place the individual in one of the two groups. The more successful the function, the more cases are correctly classified. These scores can also be plotted, which gives a visual appreciation of the results.
In addition to the classification process and a plot of the discriminating scores, a DFA can be evaluated through a significance test, measures of variance, and standardized canonical correlation coefficients. A chisquare transformation of Wilks' lambda tests the null hypothesis that there is no difference between group means. However, a significant result could, if interpreted in isolation, be misleading. Small differences between means may be statistically significant, yet this may not necessarily reflect good discrimination (Norusis, 1993) .
Good discrimination can be evaluated through the eigen value (E) and canonical correlation (U). The E value is the ratio of the between-groups sum of squares to within groups, and the higher the E value, the better the function's discriminating power (Norusis, 1993) . E values of >0.4 are considered eligible for interpretation (Norusis, 1991) . The U value is the ratio of between groups to total variance, calculated from the scores on the function (Norusis, 1993) . Correlation is measured between 1 and 0, and a high value indicates a successful function. Each variable's relative contribution to the function can be assessed through the standardized canonical correlation coefficients. These are the constants by which each variable is multiplied in order to construct the function; the larger the coefficient, the greater the variable's contribution to the function.
A DFA assumes multivariate normality and homogeneity of the variance-covariance matrices (Tabachnick and Fidell, 2001 ), which were checked using Box's M test. Though not formally required by the DFA assumptions, the test's discriminating power was improved through further data screening (Tabachnick and Fidell, 2001 ). Univariate outliers were screened as above. A multivariate outlier, to which the DFA is particularly sensitive, was identified through a Mahalanobis measure of distance and removed. Inspection of bivariate scatter plots and a correlation matrix showed that the data satisfied requirements for linearity and multicolinearity, respectively. Throughout, a stepwise DFA was chosen because there was no reason to assign one of the (significant) independent variables higher priority than another.
RESULTS
Stage one
Within samples. Statistically significant differences were found for one variable, i.e., percent pits. The percentage of pits increased from the top (38.8%) to the bottom of the facet (50.3%) among the farmers (P ¼ 0.043). An equivalent comparison indicated no significant differences between the top and bottom of the facet among the hunter-gatherers. Table 2 provides descriptive statistics for the first stage of the analysis. Table 3 shows the statistical results for the within-samples comparison. Between samples. Statistically significant differences were found for three variables, pit length, pit width, and scratch width, when the comparison was undertaken at the bottom of the facet. Dental pits were larger among farmers compared to hunter-gatherers (length, 3.9-7.2 lm, P < 0.000; width, 2.0-3.2 lm, P < 0.000). Scratches were also wider among farmers than hunter-gatherers (1.4-1.7 lm, P ¼ 0.015). Microwear patterns did not vary between hunter-gatherers and farmers when the comparison was undertaken at the top of the facet. Table 4 shows the statistical results for the between-samples comparison.
Discussion of stage one results. Even though only one microwear variable could distinguish between the upper and lower part of the facet among the farmers,
MICROWEAR PATTERNS FROM HUNTER-GATHERERS AND FARMERS
variations in pit frequency seem to be an important variable for detecting differences between the top and bottom of shearing facets (Robson and Young, 1990) , between shearing and grinding facets (Teaford and Walker, 1984) , and along the tooth row (Gordon, 1982; Mahoney, 2006) . In each of these studies, an increase in pit frequency was related to an increase in compression. If the same interpretation is applied in the present study, then the greater frequency of pits at the bottom of the facet among farmers reflects relatively greater compression at that location. One reason for this may be that the microwear pattern mirrors the functional design of the molar. The bottom of the facet, toward the intercuspal fissure, is a location that is morphologically welldesigned to withstand high forces during chewing (Kehra et al., 1990) . The intrafacet variation among early Neolithic farmers may therefore suggest a need to exert higher bite forces at the bottom of the facet, in a way that was not required during the earlier period.
Microwear did not vary over the facet among the hunter-gatherers (Table 3 ). The lack of variation suggests that the shearing and compressive forces that act upon facet nine do not necessarily predetermine microwear variations. One reason for this may be that facet nine, a grinding facet, unlike a shearing facet, does not have the same clear ''leading'' upper and ''trailing'' lower edge as it moves over the surface of the opposing molar during the chewing cycle. Perhaps this precludes biomechanicaly predetermined forces occurring at the upper and lower part of facet nine, in the way that it seems to on shearing facets from marsupials (e.g., Robson and Young, 1990) .
Based on the results from the comparison between the samples in the first stage of the analysis, the bottom of the facet was chosen for stage two, because this dental location optimized the microwear variations between samples.
Stage two
Between samples. One discriminant function was calculated with an v 2 (2) of 14.656, P ¼ 0.002, which indicated that the mean of the function was not equal across time periods. The function assigned 78% of the cases to the correct dietary group (hunter-gatherers ¼ 76.9%, farmers ¼ 79.2%). The high proportion of individuals correctly classified indicated that an increase in pit size and scratch width was a good combination of variables for emphasizing differences between the two groups. This interpretation was supported by the measures of variance (U ¼ 0.472; R ¼ 0.621) and the plot of the discriminant scores taken from each individual, which illustrated the good visual separation between hunter-gatherers and farmers. Based on the standardized canonical correlation coefficients, scratch width made the greatest contribution to the discrimination between the groups (pit width ¼ 0.677, pit length ¼ 0.687, scratch width ¼ 0.946). Table 5 provides descriptive statistics for the second stage of the analysis. Figure 4 is a plot of the discriminant scores and representative micrographs.
DISCUSSION
The increase in pit size suggests that the diet became harder during the Neolithic period (Table 5 , Fig. 4 ). This result supports the idea that the early farmers relied more heavily on stone-ground plant foods (Wright, 1993) . These tools were constructed from sandstone, limestone, and basalt, which contain particles of grit, like quartz inclusions, which are harder than enamel (Baker et al., 1959; Pough, 1996) . More use of the tools might therefore have introduced more grit into the early Neolithic diet, producing a harder diet and larger pits (e.g., Pastor, 1993) . The sheer volume of plant foods at Neolithic sites, like wheat, which can be processed with stone tools supports this interpretation Garfinkel, 1987; Hillman, 1984 Hillman, , 1985 . However, the width of pits 
314
P. MAHONEY from the farmers (2.5 lm) does not suggest that the harder diet also led to more tooth-on-tooth contact.
The increase in scratch width during the Neolithic period is probably a result of the harder diet. Harder diets can require high bite forces (Lucas et al., 1994) . A model of microwear formation processes developed in chimpanzees suggests that high bite forces, such as greater compression, might produce larger scratches (e.g., Gordon, 1982) . Applying inferences gained from microwear research on chimpanzees to humans should not be problematic, given their similarities in enamel structure and the way that microwear responds to shear and compression (Boyde, 1989; Gordon, 1982; Mahoney, 2006) .
The relationship between the width of the scratches and pits among hunter-gatherers and farmers suggests a similar causal agent (e.g., Teaford, 1993; Nystrom et al., 2004) . The pits are not that much larger than the scratches (mean width of scratches ¼ 58% of mean pit width among hunter-gatherers; mean width of scratches ¼ 60% of mean pit width among farmers; Table 5 ). This relationship compares well to a study conducted by Teaford et al. (2001) on archaeological samples of modern humans, in which pits and scratches were attributed to the same cause (mean width of scratches ¼ 3 4 %o fm e a np i tw i d t hi nt h ep r e h i storic sample; mean width of scratches ¼ 38% of pit width in the mission sample; data taken from Table 4 .15 in Teaford et al., 2001) . Therefore, perhaps dietary grit was an important cause of microwear in both periods.
While an increase in pit size across the two time periods was predicted, the decline in percentage of pits was not (Table 5 ). Yet studies on extant species showed that harder diets often generate more pits, not less. Unexpectedly, simple correlations indicate a significant negative relationship between the percentage and width of pits among hunter-gatherers (Pearson's R ¼À 0.420; P ¼ 0.021; Fig. 5 ) and farmers (Pearson's R ¼À 0.463; P ¼ 0.010; Fig. 6 ). As pit size increases in both groups, pit frequency decreases. One explanation for this relationship is that the frequency and size of pits might reflect a continuum during microwear formation processes (Fig. 7) . As shear decreases and compression increases, features become shorter and wider, and are more likely categorized as a pit (Gordon, 1982) . The point at which a feature is classified as a pit using a 4:1 ratio, rather than a scratch, produces an increase in pit frequency. As compression continues to increase hard particles are driven deeper into the enamel, and pit size increases (Ryan, 1979 ). Decreases in frequency might then occur as adjacent pits begin to merge. Under this hypothesis, the negative correlation between pit size and frequency among hunter-gatherers and farmers reflects increasing compression.
Most of the time, major differences in microwear occur during the transition to farming (e.g., Pastor, 1993 ). Yet here, there is some consistency between samples. Variation occurs between samples at the bottom of the facet, but not at the top (Table 4) . One explanation is that microwear variation between samples reflects the functional design of the molar, just like the variation within samples (Table 3 ). Both patterns suggest that farmers exerted more compression at the bottom of the facet, toward the basin of the tooth, a location that is welldesigned for resisting such force. This interpretation is supported by the lack of variation between samples at the top of the facet (Table 4 ). The top of the facet, toward the cusp tip, is unsupported by the bulk of the tooth and less able to withstand high forces during chewing (e.g., Macho and Spears, 1999) . If more bite force was required by the Neolithic diet, then differences between Natufians and early farmers would not be expected at that dental location.
These results suggest that microwear analyses are capable of detecting subtle dietary developments with accompanying changes in mastication (i.e., more and less force) in a geographically localized area (i.e., northern Israel). This furthers our understanding about dietary hardness across the transition to agriculture, because it shows that an increased reliance on food processing does not necessarily produce a less resistant diet, which has been inferred from macrowear studies (e.g., Smith, 1984) . Indeed, the results from the microwear analysis are incongruent with her study on hunter-gatherers and farmers. Smith (1984, p 54 ) attributed differences in macrowear between such economies to less resistant foods during the Neolithic period due to a greater reliance on grinding stones and pottery for food preparation. The archaeological periods chosen for the present study were prepottery periods. Therefore, perhaps the introduction of pottery in the study area would also have led to a softer diet. Indeed, previous microwear research inferred that the introduction of pottery can have a profound effect on dietary hardness (Molleson et al., 1993) .
CONCLUSIONS
The aim of this study was to infer dietary texture from dental microwear during the Natufian to early Neolithic 315 development in northern Israel. The microwear pattern suggested that the diet became harder during the Neolithic period, and this was related to the archaeological evidence. It was inferred that grit from plant-grinding stone tools was primarily responsible for microwear variations between hunter-gatherers and early farmers. Further conclusions are that microwear on facet nine may reflect the functional design of the molar, and it may therefore be possible to exploit this in diet-microwear analyses.
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